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Jagdamba Prasad Shukla and Kamleshwar Pandey (1984) Arsenic induced 
Structural changes during the ovarian cycle of a freshwater perch, Colisa fasciatus 
(Bloch and Schneider). Bull. Inst. Zool., Academia Sinica 23(1): 69-74. Present 
study deals with the structural changes during the different phases (Preparatory, 
mature, spawning and post-spawning) of the ovarian cycle of C. fasciatus exposed 
to sublethal concentration (14.00 mg/L for 30 days) of arsenic (III) oxide. Owing 
to this stress the follicular spaces became prominent and development of the IInd 
stage of oocyte decreased significantly (p<0.001) during the preparatory and mature 
phases. Besides these, the IlIrd stage of oocytes did not develop while the atretic 
Structure increased numerically and a decrease in the cortical yolk vesicle has been 
additionally observed during the mature phase. During the spawning phase, apart 
from the occurrence of atretic structures and stromal haemorrhage, no appreciable 
change has been observed. However, no apparent change was marked during the 
post-spawning phase. Possible cause for these structural changes under stress has 
been discussed. Besides this study general changes of the fishes following arsenic 
oxide exposure have also been recorded. 


P ollutants from the fertilizer factories viz. 
NH, NH:CONH, and As:O; in general are 
detrimental to the survival and growth of the 
fish fauna (Pandey and Shukla, 1982a, 1982b, 
1983 and Pandey et al., 1982). Various organic 
and inorganic pollutants however adversely 
affect the sexual maturity and reproductive 
physiology of the fishes (Crandall and Good- 
night, 1963; Mount, 1968; Brungs, 1969; 
McKim and Benoit, 1972; Sanglong and O’Hal- 
loran, 1976; Saxena and Garg, 1978; Farner 
et al., 1979; Singh and Singh, 1980; Pierson, 
1981 and Shukla and Pandey, 1983). Available 
literatures did not add much to our under- 
standing regarding the deleterious role of in- 
dustrial pollutants particularly during the 
reproductive cycling of freshwater teleosts. 
Consequently there is an urgent need to con- 


the effluent of various 
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tribute more informations related to the im- 
pact of industrial pollutants on the gonadal 
cycle of fishes. The present study has been 
undertaken to record the changes induced by 
arsenic oxide, a metallic pollutant present in 
fertilizer factories 
(Algarsamy et al., 1973; Pandey and Shukla, 
1979 and Pandey et al., 1982), on the oogenesis 
and structure of ovary during its different 
phases (Preparatory, mature, spawning and 
post-spawning) in Colisa fasciatus, a freshwater 
teleost. This study on one hand provides 
certain new informations regarding the ovarian 
sensitivity to long term arsenic oxide exposure 
while on the other hand it deals with- the 
physiological imbalances and consequent 
altered oogenesis during the ovarian cycle of 
this fish. Besides deleterious effects of sublethal 
concentration of arsenic oxide on the ovarian 
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histology of Colisa fasciatus. Observations were 
also made to record behavioural responses of 
the fishes towards the pollutional media. 


MATERIALS AND METHODS 


Procurement, acclimatization, measurement 
of the fishes, duration of the phase and the 
experiment run were the same as outlined by 
Shukla and Pandey (1983). 20 healthy female 
specimens (average length 6.2 + 1.21 cm and aver- 
age weight 8.14 + 1.38 g) were procured periodi- 
cally throughout this study. Sublethal concent- 
ration of arsenic (III) oxide (14.00 mg/L) at 
which no mortality occurred was detected 
(Shukla and Pandey, 1983) to observe its effect 
after 30 days, if any, on the different phases 
(Preparatory, mature, spawning and post- 
spawning) during the ovarian cycle of adult 
C. fasciatus. For histological studies small 
pieces of the ovaries from experimental and 
control groups were fixed for 24h in Picro- 
Mercuro-Formal fixative (Pandey, 1979). 
Following the routine histological techniques, 


serial transverse sections (6-8 4) were cut and 


stained with Heidenhain Iron Haematoxylin- 


eosin. Experiments in various phases were 
conducted at natural photoperiod and ambient 
temperature of water. 

Diameter of the various stages of cocytes | 
(I, II and Ill) during different phases was 
measured using oculometer. Student’s ‘?’ test 
(Campbell, 1974) was applied to know the 
level of significance between experimental and 
control with p<0.05 or less. 


RESULTS 


Under sublethal concentration of arsenic 
oxide, fishes showed fast movement and in- 
creased mucus secretion. Colisa fasciatus is 
since an air breathing fish, it used to gulp air 
more frequently from the surface of water. 

There was no change observed in the 
histology of ovary during the post-spawning 
phase, however, apparent alterations took place 
during the preparatory, mature and spawning 
under arsenic stress. 

During the preparatory phase, follicular 
spaces were prominent and the development of . 
IInd stage of oocyte decreased significantly 
(p<0.001) (Fig. 2 and Table 1). Though the 


TABLE Í 
Showing diameter of Ist, IInd and Ilrd stages of oocytes in uw during 
differet phases of ovarian cycle of C. fasciatus and those exposed 


for 30 days under (14.00 mg/L) arsenic (IIT) oxide 


CONTROL 
Phase --——- — -— — 
I II Ii 
Preparatory 10.22+0.34 25.86+0.64. N* 
Mature 10.05+:0.31 27.6440.72 56.18+1.02 
Spawning 10.14+0.26 28 .23+0.76 57.02+1.12 
Post-spawning 21.24+0.52 N* 


EXPERIMENTAL 
Phase Bete ae = z 
I H Il 
Preparatory 10.08-+-0.26* 18.64** N* 
Mature 9.98+0.41* 21.642:0.33** N* 
Spawning 10.16+0.22* 28 .98+:0.29* 57.06+:1.16* 
Post-spawning 10.2624:0.32* 21.20+:0.55* N* 


N* stands for not developed 
* stands for not significant (p>0.05) 
*k stands for significant value (p<0.001) 


~ Bach value represents the Mean+S.E. of 30 observations 


Number of the fishes used 20; (10 for Control and 10 for Experimental in each phase) 
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Fig. 1. Showing transverse section of 
normal ovarian architecture 
during pre preparatory, mature 
and spawning phase. x 100 


Fig. 2. Prominent follicular spaces (I>) 
and decrease in the development 
of IInd stage of oocyte (©) 
during preparatory phase under 
stress of arsenic oxide exposure. 
x 100 


Fig. 3. Showing transverse section of 
normal ovarian architecture 
during pre preparatory, mature 
and spawning phase. x 100 
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Increased follicular space ([>). 
decreased cortical yolk vesicle 
(>), prominent atretic struct- 
ures (—b) and seized develo- 
pment of IlIrd stage of oocyte 
during mature phase under 
stress of arsenic oxide exposure. 


x 100 


Fig. 5. Showing transverse section of 
normal ‘ovarian architecture 
during pre preparatory, mature 
and spawning phase. x 100 


Fig. 6. Increased atretic structures 
(—f>) and stromal haemorrhage 
(>>) during spawning phase 
under stress of arsenic oxide 
exposure. x100 
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development of the Ist stage of oocyte was not 
affected. 

There is an overall more visible effect of 
the arsenic oxide during the mature phase 
following increased follicular space and signi- 
ficant reduction (p<0.001) in the diameter of 
IInd stage of oocyte persisted (Table 1). Ma- 
jority of the oocytes present were either in 
Ist or IInd stage (Fig. 4) but development of 
IlIrd stage of oocyte was more or less hampered 
(Fig. 4). Addition of cortical yolk vesicles is 
seemingly decreased and deposition of yolk 
globules was restricted to few oocytes only 
(Fig. 4). Atretic structures were numerically 
increased under stress. 

Apart from the occurrence of atretic struc- 
tures and stromal haemorrhage, no appreciable 
change has been recorded during the spawning 
phase (Fig. 6). 


DISCUSSION 


Muirhead-Thomson (1971) has reviewed 
certain aspects of chemical ecology of fishes 


and documented. the importance .of chemical. .. 


communication in maintaining the behavioural 
patterns of the fishes. Todd et al. (1967) de- 
monstrated that the aquatic fauna especially 
the fishes are sensitive to chemical signals even 
at low sublethal concentration and may rely 
extensively on this sensory input to control 
their attitudes and behaviour. Flarov (1974) 
pointed out that with the help of behaviour 
of the animals, one can assess the toxicological 
nature of the surrounding. In the present study, 
fast movement, increased mucus secretion and 
gulping more atmospheric air may well be 
attributed to the toxic nature of the water body 
containing arsenic oxide. 

Informations on the effects of chemical 
pollutants on the gonadal structures and cyclic 
activity in the fishes are since meagre, the pre- 
sent study has been compared with those of 
mammals as well. 

Various chemical: pollutants such as lead 
and carbon tetra chloride in mammals have 
been recorded to produce a number of histo- 
logical alterations viz., 


formation of atresia — 


marked inhibition of follicles growth and 
reversal of normal ovarian function (Chaterjee, 
1968 and Goyer and Rhyme, 1973). 

Ellis (1944) reported severe oedema in the 
ovary of selinium poisoned catfish, Ictalurous 
punctatus. Saxena and Garg (1978) also 
reported that carbaryl and fonitrothion treat- 
ment arrested ovarian recrudescence to various 
degrees in Channa punctatus. However, carbaryl 
was more effective and did not allow the 
appearance of stage Ird oocytes and in the 
number of atretic follicles increased. Our 
findings including prominent follicular spaces, 
reduction in the development of IInd and IIIrd 
stage of oocyte, restricted deposition of yolk 
globules, increased atretic atructures and 
stromal haemorrhage are in conformity with 
the findings of above workers. It may also be 
inferred that the preparatory and mature 
phases of the ovarian cycle are more vulnera- 
ble and sensitive to chefnical , pollutants, as 
revealed from the varying degree of changes 
in the ovary of C. fasciatus. Lower degree of 
ovarian recrudescence during preparatory and 


mature phases ‘in the fishes exposed~to’ arsenic-- ~~ 


oxide may be attributed either to a lower level 
of gonadotropin secretion or decreased nucleic 
acids metabolism (Shukla and Pandey, 1983) 
may be regarded as possible reason for the 
non-appearance of stage IIIrd oocyte and that 
a high percentage of atretic follicles result. 
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